Synthesis and Chiroptical Properties of Chiral Carbazole-Based BODIPYs.
A series of carbazole-based BODIPYs 2a-g with binaphthyl units were synthesized via the Et2AlCl-mediated reaction of 1a-g with (R)-BINOL. The substituents including halogen, nitrile, and amino groups were tolerated under the reaction condition, while the reaction of phenylethynyl-substituted 1h gave (R,R)-3h with two binaphthyl units. Chiroptical properties of these dyes with different substituents were investigated by UV/vis, CD, fluorescence, and circularly polarized luminescence (CPL) spectroscopy. CD spectra showed Cotton effects in the absorption region of BODIPY moieties. In addition, they showed CPL both in solution and in the solid state. Interestingly, several dyes recorded higher glum values in the solid state probably due to the intermolecular interactions. Since (R,R)-3h recorded somewhat low glumvalue, diastereomer (R,S)-3h was prepared. (R,S)-3h showed intense CPL, suggesting the synergy effect of the two binaphthyl groups. Finally, chiral carbazole-based BODIPY dimers were synthesized for the first time, and the chiroptical properties were investigated. They showed red-shifted fluorescence and CPL, which reached near IR (NIR) region in the solid state.